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Introduction

• The leading cause of lung-cancer for individuals who do not smoke
is exposure to abnormally high radon concentrations. If radon
concentrations within a person’s basement is above 4 pCi/L, the
EPA recommends further testing and possible decontamination of
the area to mitigate one’s exposure to radon.
• Radon is a radioactive gas that originates from the decay series of
Uranium-238. The decay series begins with Uranium-238 and
finishes with an end product of Lead-206. However, during this
decay process before Lead-206 is culminated, intermediates such
as Uranium-234, Thorium-230, Radium-226, and Radon-222 are
also produced.

Research Objectives

Results

• To measure the radon concentrations in a variety of basements types in a
variety of locations throughout Cedar Falls, Iowa.
• To observe whether or not factors such as basement characteristics,
basement use, atmospheric conditions, circulation, and basement location
within the city impact the concentration of radon levels within basements.

• Naturally abundant in the Earth’s crust, especially igneous
intrusive rocks, Uranium-238 produces radon through this decay
series eventually working its way from the Earth’s crust, to the soil
at the surface of the Earth.

Iowan
Surface

Methods

• Due to direct contact with the soil, basements contain the highest
levels of radon. In addition to radon pollution through the Earth’s
soil, the land form region affects the radon levels within a certain
area.
• Cedar Falls, Iowa (where this study was conducted) exists in the
Iowan Surface landform region. What was once gently rolling
terrain has been severely impacted by intense weathering 21,000
to 16,000 years ago. Exposed to an ice front and tundra and
permafrost conditions, the Iowan Surface leveled out over time as
seasonal variations of freezing and thawing rearranged sediments.
These glacial boulders that lie within the area along with loessmanteled hills and various other uneroded objects. The Iowan
Surface lies above deposits of the Des Moines lobe tills which are
silty clays derived from sandstones and shales. These sandstones
and shales contain high levels of Uranium and which in turn leads
to high radon emanation.
• Other factors that influence radon levels within basements include
basement characteristics (wall foundation type, year of
construction), basement use (storage space, laundry, everyday
use, finished/unfinished), atmospheric conditions (temperature,
humidity, precipitation, pressure), circulation (windows, closed off
by a door), and the season radon levels are measured in. All of
these factors impact the level of radon that accumulates within
various basements. This research study explores the radon
concentrations within various basements in consideration with the
factors listed above.

• 10 radon detectors were placed in the basements of 10 different houses
around Cedar Falls, Iowa.
• In each basement, a radon detector was placed on a surface 3ft-4ft above
the ground.
• To gauge the location of the detector in the basement, homeowners were
asked the relative location of the detector within the basement and each
detector’s proximity to possible surrounding windows.
• Other questions residents of each house were asked include: the year of
house construction, the type of foundation used to build the basement walls,
the use of the basement, if the basement is closed off by a door, and finally if
the basement is finished or unfinished.
• Next, residents of each house were asked to record the short-term average
value of radon that appeared on the detector in the morning between 7 a.m.
to 10 a.m. and once again at night between 6 p.m. and 9 p.m. Residents of
each house were additionally asked to record the long-term average value of
radon every night between 6 p.m. and 9 p.m.
• The homeowners repeated this process everyday for the next 14 days.
• Throughout the 14 days, a continual weather log was maintained.

Next Steps
• Continue research - Investigate relationships between local
geology and radon levels.
• Prepare and distribute radon mitigation handout for homes with
levels X > 4 pCi/L
• Integrate study into UNI’s Introduction to Environmental Earth
Science Course.
• Purchase more detectors and expand study throughout Iowa.
• Work with contractors and developers to identify and mitigate radon
levels in Iowa’s homes, schools, and businesses.
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